ABSTRACT
OCCURRENCE OF PSEUDO-NITZSCHIA SPECIES (BACILLARIOPHYCEAE) AT KUCHING ESTUARIES FROM YEAR 2007 TO 2010 INTRODUCTION

Pseudo-nitzschia is one of the main genera
Pseudo-nitzschia been documented worldwide, with some species et al.,
of Pseudo-nitzschia has been recorded thus far, showed high species richness of Pseudo-nitzschia (Lim et al Teng et al., accepted) . Bioaccumulation of DA through the food web had been caused the death of marine mammals and birds (Scholin et 
MATERIAL AND METHODS
Study areas and sampling
Fortnightly samplings were carried out in SanFisheries Department (Santubong and Samariang Branch). Sampling site in Santubong located at the area. Sampling station of Samariang is located upstream of Samariang estuary. The area is prone to domestic waste (solid or liquid) from Surface water samples were collected by samples in duplicates were stored in bottles with for further analyses. Water physical parameters, i.e.: pH, temperature and salinity were measured in-situ using HANNA electronic pH meter (Hanna Instrument, USA) and AGATO hand refractometer (Agato, Japan).
Sample preservation and macronutrient analysis
Filtered water samples for nutrient analysis (PO 4 3--P) and silicate (SiO 2 ) in water samples spectrophotometer (HACH Company, Colorado, NO 3 --N concentrations were determined at analyzed using PhosVer3 (Ascorbic Acid) Method Heteropoly blue method was used to determine SiO 2 concentration in the sample.
Cell enumeration
counting chamber under a Leica compound light out in triplicate. Pseudo-nitzschia cells found in the samples were counted using tally counter and manually recorded. Species enumeration and identification through light microscopy was conducted based on common features of Pseudo-nitzschia microscopy. The morphological characteristics -tened and elongated, and presence of chloroplasts in each polar according to description by Hasle et al. (1996) .
Data analysis
Cell density and physico-chemical readings were input into the statistic program Graphpad t statistical analysis was method of principle component analysis (PCA) and distribution of Pseudo-nitzschia composition. The data were transformed to log (x precipitation rate of Kuching were obtained from the Meteorology Department of Malaysia. Precipitation was measured in millimeters (mm). recorded in Santubong thus far (Fig. 2) .
RESULTS
Pseudo-nitzschia abundance
Occurrence of Pseudo-nitzschia was less
Pseudo-nitzschia
estuary remained low to absent throughout the study period (Fig. 3) . (Fig. 4c) 
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Date of sampling
Date of sampling Based on the biplot, salinity and pH were the most influential factors in regulating the cell density of Pseudo-nitzschia, whereas cell nitrate and phosphate. Silica and rainfall was to the centre in the ordination diagram denoted that factors not considered in the analysis.
DISCUSSION
blooms in recent years has been attributed to coastal eutrophication and global climate change, in addition to better awareness and documentation Pseudo-nitzschia and threat to aquatic mammals and birds, but also to others is to determine factor inducing bloom and Pseudo-nitzschia, especially in temperate and subtropical regions. In this paper, one of the few studies on occurrence of Pseudonitzschia in the tropical waters is reported. Hillebrand and Sommer (1996) , P. multiseries (Hillebrand and Sommer, 1996) .
Despite the absence of correlation between Pseudo-nitzschia cell densities with nitrogenous concentration in both estuaries, loadings of urea from the adjacent human habitation into the estuar- In this study, the smaller size Pseudo-nitzschia was always predominant compared to the bigger counterpart. Two or more Pseudo-nitzschia spp.
P. multiseries decreased with the occurrence of other Pseudo-nitzschia (Hasle et al., 1996) .
In this study, Pseudo-nitzschia tended to be found after a period of high precipitation followed Lim, H.C., Leaw, C.P., Su, S.N.P., Teng, S.T., Usup, characterization of Pseudo-nitzschia (Bacillariophyceae) from Malaysian Borneo, including the new species Pseudo-nitzschia circumpora J. Phycol. Lim, H.C., Lim, P.T., Su, S.N.P., Teng, S.T. and Pseudonitzschia brasiliana (Bacillariophyceae) from Malaysia. J. Applied Phycol.
Pseudo-nitzschia (Bacillariophyceae) analyzed using high performance liquid chromatography (HPLC). Journal of Science and Technology in the Tropics 6: S116-S19.
of pH on growth and domoic acid production by Pseudo-
